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[#fFSS#©«5B] 

[»**1]. »lRV*2©^tt«Hf-i, 
■t©AA*8^-as±ia*io^««S^-t*g'&Six, -tow 

$S 1 ^m§«©^ 1 MO S F E TSt/^ 2 MO S F E T 
$2iSIi(Of 3MOSFETW!! 4MOSFETi 

±e* iMosFEToy-^iy-ht te&mmmz 

±EJB 3 MO S F E T <D V —X h ?- V b £ 

±ES2MOSFET©y-ht±Ef 4MOSFET 
©^-bttt#a«SK*ixT, JsflSIBHi[el&&fl!j£U 
±B» 2 MO S F E T 3>b5 gift £ -k«M* 1 © ? 

±fE^4MOSFET^?f^$^5ffl^ci:±IE^2©7 

±ia^2MOSFET^^$n5tS«i±ia^l©7 
-f - K/< y ^ ffiffias^j* 3 *U5«*t i: SrS tr* 1 

i±E*4MOSFET*s»J*3n*«*fc±E 

±l^lMOSFET#»J*£JxS«H«fc-hIBfS3MO 
SFET#»jft£ft««tlJ^f±±ra£0*l4H:*LT 

±IE^lMOS FET^Mj*$n5^«> JtfE^lM 

osFEToft^«f^ y-^awKK 

±fEg?2MOSFET^J&£n5SfM£Kt, ±IEI?2M 
OSFET©^^WF2/£SB^ y-^SWKM 

±fB^3MOSFET*5jf^$n5|S^fi, ±IB^3M 
OSFETCf + ^vMf^ y-^WKW 
LT«Mfr*-3» 1 **S©*i*tt«tt-C*>0 % 
±IE^4MOSFET^j5g$tl5^fi, _k|Eli§4M 

OSFETOft^vM» y-^fWFM 
±ESS 1 RXMS 2<D7 4-b''< y? «ttHMO S F E T 
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*«g^±IB^2eo^ffi^^-g-$^5igi!)lHlKiSr 
±IBJB»iaB«r#||«i-5MO SFE T#±lESfl 2 

[000 1] 

[0 0 0 2] 

[0 0 0 3] ^filalKSrrtKi-i-r^^onvfa — ^ 

tf, 1 9 90¥8fl, «cSt#rtfc 0 ZSLimRffto FH 8 
/5 10 HD6 4 1 5 1 0 8 /n— K^^T-^-^T 
20 Jgl 2 7I-I1 2 9JIfcEft£*t-C^S. 
[0 0 0 4] 

iB^-XOKWi-iWttSR^-i**^ >v<— * I NV 1 

^<D4^s<-# I NV 1 ©AAJKvftlWMjJMB 
KWtfeih.*7-f-K-'<5'*lSttR f bfrSStt. 

INVlii, H9»C^:$tl5<t5^, Pft^ 
MOSFET (^Ittt^Ml^M b 7 y -^^ 
30 r<DB^*B#T*»±, MOSFETSrttiffe^-H 

I^*h7y^^©l»if5)' PMi&tfN^ 

y^MOSFETNMliii>f)i5CMOS (ffiSSM 
OS) ^gHI8St?feoT x ^roA^ST-ir^W^XT 
ALiUDraibtfC^Offl^t^ffifEXTAL 
b<vmzte s — M©*^*— KD l.&U J D2£>5l^fiD 
3»lfD4 i««»ttR s lXttR s 2 ti»6>45»« 
ffcSlslBgE S D 1 &U*E S D 2 aS-tft-PitKtt ?>*t5c 
^»«^XTALXVEXTALi:lHlKo»»«ffi:i© 

Mfctt, zk&?gS^xo©3giSibf£££;<£fc1-5fci6© 
40 Jt^#iS§iCL 1MCL 2*s^rixmig-S-$^ 

[0 0 0 5] t:5^ v ^^oayfi-^OBia 
^STJ ! iSiS^ittf(cUfc^c»T> ±iS=e£*©$&iIlElS§ 
O S C Jcte&© <fc 5 *HJBj(S#± t5It 

<Dwmm=t-bt£Z>4>'<-* i nv 1 ©m^as^-ii, tu 

^©J;?!:, »«ftlllH]BESD2frttjft?3{*fl«&tt 
R s 3 Sr^ LT^SBiffi^ E XTA Ltc^-a-$tt, mi- 
ioT^^-i? I NV 1 ©*RW*Ktt«**s«Ti- 

so s 0 ^fc, rixfc»tei"5tefi, -fy^wiNvi© 
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©fcftiw-f w*— * iNvii u-c < 
it, tt*©*aiaKosc-xftt, mwsm+ktezj y* 

— & I NV 1 tcAPxT. >v<-* I NV 1 (DttiMB^r 

Ess^-g^-r^fc^xo-rv-'^-^ i NV2^m«aiiHi 

BESDl»tl'ESD2ti!t5*tt4SoW-feA*» 

[0 0 0 61 £ -< W<~* I NV 1 it. Jfc*»* 

£ frfl-tttt^ftC L 2 £^»T-# 5 fctf-<DJttfcl&*:£ ft 

I NVlSr«t5Pf^^WMOSFETPMlR 
TOMlIt 12! 1 0 i 5 fc, ^gBffi^EXT 

ALlc^-fS^y^ KPEXTAL*>bI 
T'>fc< £t>»m«S^ttESD2«rflMti-$P* : -r:<' 
*/VMO S F E T P M T&tfN^* V^^MO S F E T 
NM7©jfi*K:E11SiX*fc».» >fWWINVlt 
^»«BHf - EXTALi ©IW©El**£tf*SIS!S©»E 
|««<4oTL*5. r (Drill, 3SMH18&OSC 

[0 0 0 7] r<D$§9?<£>@l!l*)tex T^oay^ 
[0 0 0 8] r(D^^QBntE^bUitc^.«pm<0@6*)i:«f 
[0 0 0 91 

©il !>-?*>?>. *!HI]|&«:rtJfcL*fi*iR-?- 

?-^±E» 1 ©*MB*f fctS-frSH, ±IE|gtb[sl8§wm 
*«^-«s±E*2©^»«W-^IS'fr*H, flMOSF 
ETOy-^ty- h££*ii««cLT KMVJiE 
JBl©^«JaS^-KlSBttU !3MOSFET©y-^i 
y- h i Sr*a«BR L-C K u-f >-S:±EJS 1 
KjftRU S2MOSFET(Oy-hi±!2f 4MOS 
F E TCD-7 4 - h t £r#9&K LT±fEIE$b[e]&£1f/& 
U ±E»2, l4MOSF ; ETt±EIl> f 2C7 

A&Efe U ±E8 2 MO SF ETt ±EJK - 
3I« t ±ia^4?MO.S f-:e T b'±&%i 2<D 7 4— Y 
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g 1 MO S F E TiW&*3;h,5fl#i ±E*§ 3 MO S F 
E T imfc £ tt 5 ftllft £ J* -hlEBff ft 3* t X 

[0 0 1 0 J 

f B v-y a >-©<}; ? * 1 fl0^t|E£*LkK:&/ft$;h.3. 

fc S8f 5 ttH f*#5S 9J fc WMMM* * v * fc » MH" 
5. 

[o o l 1 1 Eli K*iv^t\ znMMfflwJ ^D3> 
gmsgosc&rtjmu r©^S0Kosc<D^^iS 

$n-5-»<D^g|5Sffi^-XTAL (|g 1 CDfl-gBiSB^) &Tf 
EXTAL (^2©^^) Sr«x5. *f B IStg^X 

^fc, ^gS^XTALSVEXTALtiaKro^lfeS 
ttiolHHctt, 7KS^fi^XO<D^Slb^Sr^5e'(t;i-?) 
fc*©flCL 1MCL 2i»*iven^Wt*ix<5. 
zixb<r>®mte. l o^v^b2 o p f (b°=>7r 

30 [0 0 1 21 &M&\3&OSCfr<btiit)&itiZ>?v-y?iS 
■§•« 0»i, »t«RiJi4^#, ^0BFD1 ^iSS 

^jiihssfd li^aiAJHs^D y^«-§-0 i 

tt. ^«iailFD2fctti|ft*H4. ^MBBMFD2A»& 

£*v5o ^JllHlSgFD lSlFFD 2ti, -e^Hff^t' 

SU 1 * 1 4:— 9t<F>— XttA^©- Ki-t^-Ptu^Jl LT^ 
D 7 m* ISO 5 * 2 £^-tt,-e;h^#;1-£e 
40 [0 0 1 31 IH 2 K ft, Ell <r>~? -<t n 3^t°3.-^M 

c tc-^sns^siHisgo s c <D-n-mmommm^ $ 

ix, HI 3 ten, -t©— HJ6fl»J©lHl8SEd s ^$ixTV''5. 
^MCtc-^SixS^MIUSSOSC co Vtb 

S> T-iiot, ^^co^^tt'i^N^-^v^^- (SI 2 
:OM,Q S'FcE T t'ESU LX^^tv^c 

so [ 0 0 1 4 1:121 2 ICJSU^T, ^fe@8SQ S CIi, 0^160 

• " ' • ■ . »• is". . vi> 
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PK$*ufci^as, 7k&&m : T-xo<D®.W}m*b vxttmir 

5^VA-!?INV1 (^IcdCMOSI^SIhISS) £^ 

tc, ^Pf^y^VMOS FETPMlMNft^v 
MO S F E T NM 1 3 1/ 5 tU^KlESO C M 

OSfSSHlSg-Cfcot:. ril^WMOSFET©-!^ X 

o 0 W yv*-* I NV 1 ©AA«mi» #««®(h]SSE 
SD 1 ^bt^SS^XTALI^Jh, ^©ffl* 
«IB-H\ E«E^*B5«^E-XTAL»C»S'fr$tuS. 
[0 0 15] r Hm&^lalSgESD 1 14, ^>v< 
I NV 1 (DA^iS^i^SB^XTALtrora^K 
VtbtlZffi&<Dft$m&.R sit, WSi^XTALi 

KD l&tfD 2 i£r-£iro i©5*>»««» 
ftRs 1(4, «3fii"5J:5l^ IMHSttd^fctK W*. 
tflOOQ A) e«©lttt«)/h$35ii«ttfl[«r«r 
o„ ^-Y KD 1 lkXf-T> 2 (is m3\Z7jK£tiZ, 

Ctt^t- KJ^fSi ^SPftV^/VMOSFE 
TPM4RU ! Nf+y4/VMOSFETNM4lCj;ot 
*J***b, *tt*?-XTALI;:W10<*;h,Si««E©»« 
»S:K4XbT, 'fV^- * I NV 1 ZmffctZPfV^ 
^/HvlO S F E T PM 1 St/NM 1 (Df— h5&g£rBSlt 

+ 5 V©4 5 JieiE©«jtRSJEi:-$HSo 
[0016] -f I NV 1 ©ffl^j^i-j&i?*,^ 

ftiil^EXTALtt, £bfc#fJ£©t$^HSttRs 2S^;f^ 
LT'fyv<-:^' I N.V2 (*2©.CMO..Sl&SISll&) © 
AA'aHf-^fS-frSixS. Z.<D^f I N V 2 ©til73 

W-S-tt, Wi£©£'5i^ y rm** O t vx. mk 

0fc-*-fc*>*>$WBigg&F D 1 »c«^$tv?)o -< 
I NVlcDA^ffiT-i-fyv*-* I NV2©A;MS^i: 

lc N p'ft y^;vMO s f E T pm 2 fi^Nf t y*;v 
MOSFETNM2tcJ;t)^$tv5 0 ftflHSft 
Rs2ii 1 «SBraJ:5fc, «itfioooiltcJfc6 

W'hSftJtftfittTfcoT, Pft^MOSFET 
P M 2 .StfNf^ y^/VMO S F E T NM 2 ©^— h$£ 
*«rKJk U4>o*HBJ«H?- EXTAL^ LT A* $H5> 

miEXf4&iffimte£g»7 3 r i "C^fltftkyi-V^Mii 4 
HS-JtOPfty^/VMO SFETPM3MNft 
y^/VMOSFETNM3A^*0> foy-^KW 

y^fctictgns-rs imq a) eacjtKW* 
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[0017] rhtcrtd^. -fy^-^ I NV 1 
(4, *A«J8^-XOO*au:J:-9^«B*7-XTALI=» 

I NV 1 ©aA«*fc-*©Art«*?-fcillW£-fcS 
r tCict'fy^-^ I NViofi^S:fttt'<< 

TAHCig-a-^HSo -©*:#, -fy/WINVl 
(4, Pf t y^yVMO S F E T PM 1 fitfNf t y^/W 
MOSFETNM1 Srt>o"C»mfii«3H?-i LTftffl 
U *tt^EXTALteWJD*;fc5««ffi©»«*«r 
SMELT, ^ y/<-^ I NV 2 Sri^fi Pf t y^/V 
MO S F E T PM 2 Rltm- -Y y^/VMO S F E T NM 
2©^- Htt«SrKlhi-5.. ^y/^-^ I NV 1 

(4, ^S8JS^EXTALlC^$^5Jt»6<)*#^# 
C L 2 -km$i L 5 S***K»l6*Sri6&Si 

EXTALICi-&$ji5wi l£4 9 , ^©#fc*l7^»i«g 

SIH^OS Cfc*5VT-1'yv<— * I NV 1 ©A73#S^i 

fl-gpssT extalj: ©rafctstr* feHT # tzMm <D&m 

I N V 1 ©iM'XaS/jN* < ^ot, 3S«|E]?gO S C©jj>r 

[0 0 18|@4fclt E!3©$g«lE]8gOSC©-|li£ 

30 ©aSSlHlKOSCOjlflEtt^WT^ hifc&tffc-tOfl* 
«Kov^TlftM-f 5. **5, »16iaiSOSC©4Hill8* 
^5r«^i- ; 5N^rV^^MOSFET»4, PM^fr 

ytu Pf-vy^^MO S F E Tt4, PS^iMS 
JsONa^*A««rtf::ji?j«$ii5Paifi1ttJi«:-t©y 
-^MKWytn, «T©Baeia-e»4, *bi\^ 

40 fir*g|«^t>oT^-*^S«ffi©±Tfc*^ai-o 

[0 0 19] [214^C*5^^T, 55SH]KOSCdS^$n 

Syf-fy^'yKPXTALt, ««^EXTAL 
^yf^^yFPEXTALi: ^I3:»7 b 

tuSo r©5*>v ^y-x-r y^^ kpxtal©*{rij 

t'(4, Nl^i/V^«NWELL2iSM$il. -©N 
S^^/y^i^i^lcft, #yf-fy^^KPXTALl: 
iftt^LT, »m«SIEll8.ESDl*:*^-*-5P^-ir>'^ 
;WMOSFETPM4©y-^5t;KH'yi:^5PS 
so »iPD4«$tl5 0 Pft^MOSFET 
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-MiFG4P##yvy 0»j*£;fc<5. P 

ft^MOSFETPM4©y-^SU t y-Ml 
T/U5 = !>AE*WiAL 8*^U"CIh1KOTOR«EEVC 
Cfctt-S-Sfk WKWVIi, T/wSsfrABUWlA 
L4Sr^bT^V^-< -y?*y KPXTALK&&$H 

[0 0 2 0] — *yf-f KPXTAL©£ 
ffiHt fi, ^ ^ V ^ s/KPXTAL KSfflg L*>o P 
SffitlPD4oJ9liPf^^MOSFETPM 
4 fcfcttfcWfcttltk:, SMS««H]8E S D l **j*-t-3 
Nft^MO S F E T NM 4 O y-^SD 5 K L"f > 
£ft5N§!SfcfcJiND4a^f£$;h,5o Nf+^M 
OSFETNM4©ft^Htl±> ^^-Ft^ 

5„ Nft^MOSFETNM4©y-^M^- 
M±, T^S = *A@£iSUf AL 7£;frLT[I]8gOlgife^; 

»lAL3^tt*yf-{ ^^/<!/ KPXTALK*£ 
Nft>'^MOSFETNM4©K 
KytJi5Nli4ftSND4.0tfl)tt > ^?>tcfe±* 

OfSSHSinR s 1 £&£„ 

[0 0 2 1 ] !t5^f^^y KPEXTALO 

SfiOtCtt, Nl^x;VfS«NWE L L 1 «$H, d 
ONS«'*/m«rtKtt. #^y^yKPEXT 
AL^ifiglbT, ^^WINVltifi6t5Pflr 
y^;>MO SFE.T PM 1 oy — XRZf h'Wyi^S 
PSfeSlPDl«$Ji5 t Pfty^MOSF 
ETPM1 ©fr^/frJifcMU 'y- MFG1 PdSjtf 
!)V!)ai/f|:j;9f(t^ji5. Pft^MOSF 
ETPMl»y-^l±, T^5; = ->Aifii»SAL 5 Srifr 
UT08S©WH«EVCCfcift4**v, -to KWV 
tt, T/V5=^Ai£i»SAL 1 ZfrLXtf^J 
•y HPEXTAUC*g-fr£*u5<, 

[0 0 2 2] — jKv^^V^s/ KPEXTALO 
*yf-fX^y KPEXTALCStU 1 
O P MfcfcffcJf P D 1 o£ 9 14 P f ^;VMO S F E T 
PM 1 iatfWljfcttllfc:, f * I NV 1 Sr*^-T 
SNf-^y^VMO S F ETNM 1 ©y-^M KW 
:/-**SNffltt«*NDiasj|Sjfc£Jl3. N^^^/V 
MO.s F E tnm l oft y^;v±l:ii, ht 

fcsy- mfgi N#tf.y vya^iuoM^ 

5c t^AMOSFETNMlcy-^li, T/V- 
5 =->Af»lALi6 LTlHl^cDjgite^iV S S (C 
tCKWytt, 7/V-?=!>^lAL2 
^btJKyf^y^^K.PEXTAL $ ft 

5„ Nft V^;HvlO S F'EITNMl© K W ^ 

£ NSII;||ND 1 ©S«I4, $ fefc*±*.fc3|H| 



(5) 

SftTiflWfflfcfcflMtU inv 2 fc*tt-* 

{fcttffiffiR s 2£ft*. 

[0 0 2 3] Nl-)i/^NWELL 1 rtOPM»$C 
iPDlOUttt, roPSraiPDIICfiiL 
■C, 7-f - M?^ffltR f MWtSPf 
OSFETPM3©y-7Xtj!KKyt*5Plfif 
!PD3i5M^5„ NWIND1©±* 
{if*, r<DNS&»SNDlfcifflRLa»o±IEP3!&«C 
iPD3t «*«4<t11K:. PI C < 7 -f - h'->< v tWoi 
io R f iSr 5 Nf -y V^/VMO SFETNM3©y- 
K Wf V £ ft 3 NSffiftJg ND 3 /^J* $ ft£ 0 
Pf t y^^MO S F E T PM 3 MNM 3 Of t 
Adbfctt, iHfeOMOSFETOy-hi'iSy-F 
«FG3P&^FG3N36S*y 3>-*fcJ:9»J«* 
*t*. ft:fc\ HN^ibW'b^ft.fc 51-, Pft>^;vM 

OSFETPM3WNfty^MOSFETNM3 

&ft/h£< ft3<fc?»;:7&&£;Jx, rtU-ioT lMflffl 

20 [00 24] 7-(-K^'^SJiRf taWM-SP*-* 
y^vMO SFETPM3oy-^/it>WCNfty^ 
yVMOSFETNM3CKWyit T J*WM 
J§AL9%:fn,X'{^s<—# I NV 1 Jri^Pft 
y^/HilOSFETPMl©y- MFGI PtibtflZ 
Nfty^MOSFETNMl©^'- MFG 1 NlZ 

£ fcfctttaffiMJSttR s i oiB*tci*6-$*t 

5„ Pf ty^MOS F ETPM3 0 FWV 

4 bt/I^Nf t y^/VMO S F E TNM3 O y-7li> 

T.fr^ ~$j»mmm al 1 osr^L-cwia^ae^tR s 

30 2©<t*IC^$^ Sbt-f^ I NV2£1£j& 
Pfty^MO S F E T P'MSStfNfty^ 
MOSFETNM20y-MFG2tg^$n5„ P 
fty^MOSFETPM3©y- FSFG3 P fi, 

ttVSSlC^^H, Nfty^MOSFETNM3 
(Of — hMF G 3 Nf4, m^^tl/ftVflilOT/v^ = 
Ei(SUiSr^UTiatt©mW«BEVCCR:jar&$*t5. - 
;h,{C<fc9, Pf-ry^MOSFETPMSWNft 
y^/VMO S F E T NM 3 f4, Jg^ftjIC:*- V:Rfi £ $ 

40 ^ x -eoy-^KWyj£ttlBSoSJiitSr^7^- 

K'<?*tfttR f £ vxwm-tz. 

[0 0 2 5] I NV2^t5Pf 

ty^VMOSFETPM2lt NS^i/l'iiNWE 
L L 1 1*3 tc P PD3ot!)|±Pf-yy4 O 

5 FfE T PM 3 fcifittL-CEW PMJ£»€ P D 2 

Jrfoy-^tFKn'ytts, JBJ£<-fl"< 

- * I N V 2 Sji^tSNft y^WO SFETNM 
2 14, N!2$P1NP 3 oS (JiiNf y^VMO S F 
E T^NM 3 ttiaS LjJ»o PM'^f f P 0 20*-«JttPf 
so. * y^/VMO.S E^E T P,M 2 £ ^iftftifcfeKMSft 
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Pff^/VMOSFETPM2Cy-^lt T^V5=- 
*i»K8l/gAL 1 1 *r^U-C0KOBIR«EVCCtai 
-££it, NftV^MOSFETNM2©y-Xlt 
T/i'5 = ^AEJWiAL'l 2Sr^LTigiS©»llfi«(tV 
SSfcS&frSftS. Sfc, Pfty*M10SFETP 
M 2 3U5N^* y^/VMO S F E T NM 2 CD K W y 

1fcJR|E»giaNr6'&*U -HfecOMOSFETCOy- h t 
ft*-*'— h«FG2fi» W3fiOJ:5fc, TVVS^frAB 
UlALl 0*^LTPft^/VMOSFEtPM3 
CD K W y ^ b tfl: Nf y^;vMO S F E T NM 3 © 

[0 0 2 6] Ui±cDJ:5J-, £©3BM9©38fiiattOS 
c-ett, y^-^ I N V 1 *Mt5 Pf t 
OSFETPMlWNft^MOSFETNMl 
^SS^EXTALCMtS^^-fV^? K 
P E X T A L fciH* L*»o^«)tCgae$H5 1 1 1> 
fc, 7 -f - K/< 5/ * SftR f P ^^r y^^M 

OSFET PM3MNft y^A'MO S F E T NM 3 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To stabilize operation by reducing a required layout 
area of the oscillation circuit built in a micro computer and the like. 
SOLUTION: An inverter INV1 is also used as a electrostatic protection element 
for an external terminal EXTAL. The output terminal of the inverter INV1 is 
directly connected to the external terminal EXTAL while a P channel 
MOSFETPN1 and N channel MOSFETNM1 constituting the inverter IN1 are 
arranged close to.while symmetrically, a bonding pad PEXTEL corresponding to 
the external terminal EXTAL. Further, P channel MOSFETPM2 and PM3 and N 
channel MOSFETNM2 and NM3 constituting a feedback resistor Rf and an 
inverter INV2 which transmits its output signal to a post-stage circuit are 
arranged close to, while symmetrically, the P channel MOSFETPN1 and N 
channel MOSFETNM1. 
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* NOTICES * 

' JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st and 2nd external terminals and the drive circuit where the input terminal is combined 
with the external terminal of the above 1st, and the output terminal is combined with the external 
terminal of the above 2nd, The 1st and 2nd feedback resistance prepared between the above-mentioned 
input terminal of the above-mentioned drive circuit, and the above-mentioned output terminal, It has the 
1st MOSFET of the 1st conductivity type and the 2nd MOSFET, and the 3rd MOSFET and the 4th 
MOSFET of the 2nd conductivity type. Common connection of the source and the gate of the 1st above 
MOSFET is made, and the drain is connected to the external terminal of the above 1st. Common 
connection of the source and the gate of the 3rd above MOSFET is made, and the drain is connected to 
the external terminal of the above 1st. Common connection of the gate of the 2nd above MOSFET and 
the gate of the 4th above MOSFET is made. Constitute the above-mentioned drive circuit and the field 
in which the 2nd above MOSFET is formed, and the field in which the 1st feedback resistance of the 
above is formed are arranged in the predetermined direction. The field in which the 4th above MOSFET 
is formed, and the field in which the 2nd feedback resistance of the above is formed are arranged in the 
above-mentioned predetermined direction. As opposed to the direction of predetermined [ above- 
mentioned ] in the 2nd semiconductor region including the 1st semiconductor region including the field in 
which the 2nd above MOSFET is formed, and the field in which the 1st feedback resistance of the above 
is formed, the field in which the 4th above MOSFET is formed, and the field in which the 2nd feedback 
resistance of the above is formed The field in which it is arranged at the symmetry and the 1st above 
MOSFET is formed, and the field in which the 3rd above MOSFET is formed are a semiconductor device 
characterized by coming to be arranged at the symmetry to the above-mentioned predetermined 
direction. 

[Claim 2] In claim 1, the field in which the 1st above MOSFET is formed The field in which it is the 
semiconductor region of the 2nd conductivity type which functions as the channel formation field, 
source field, and drain field of the 1st above MOSFET, and the 2nd above MOSFET is formed The field 
in which it is the semiconductor region of the 2nd conductivity type which functions as the channel 
formation field, source field, and drain field of the 2nd above MOSFET, and the 3rd above MOSFET is 
formed The field in which it is the semiconductor region of the 1st conductivity type which functions as 
the channel formation field, source field, and drain field of the 3rd above MOSFET, and the 4th above 
MOSFET is formed The semiconductor device characterized by being the semiconductor region of the 
1st conductivity type which functions as the channel formation field, source field, and drain field of the 
4th above MOSFET. 

[Claim 3] It is the semiconductor device characterized by forming the 1st and 2nd feedback resistance 
of the above of MOSFET in claim 1. 

[Claim 4] The semiconductor device characterized by being formed in the semiconductor region where 
MOSFET which has the 1st and 2nd external terminals and the drive circuit where the input terminal is 
combined with the external terminal of the above 1st, and the output terminal is combined with the 
external terminal of the above 2nd, and constitutes the above-mentioned drive circuit approaches the 
external terminal of the above 2nd most. 
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[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used for the microcomputer which contains an oscillator circuit, 

concerning a semiconductor device, and relates to an effective technique especially. 

[0002] 

[Description of the Prior Art] The oscillator circuit for forming a clock signal is built in, and there is a 

microcomputer with which the crystal oscillator for setting up the oscillation frequency of this oscillator 

circuit is equipped with the external terminal of the pair by which external is carried out. 

[0003] the specification about the microcomputer which contains an oscillator circuit, and its oscillator 

circuit etc. — for example, "H8 / 510 HD6415108 hardware manual" of August, 1990 and Hitachi Issue - 

- it is indicated by 1 27th page - the 1 29th page. 

[0004] 

[Problem(s) to be Solved by the Invention] In the conventional microcomputer indicated above, the 
oscillator circuit built in contains the inverter INV1 used as the driver element to the crystal oscillator 
XO by which external was carried out, and feedback resistance Rf prepared between the input terminal 
of this inverter INV1 , and an output terminal, as shown in drawing 8 . An inverter INV1 is P channel 
MOSFET (metal oxide semiconductor mold field-effect transistor.), as shown in drawing 9 . on these 
specifications, MOSFET is carried out and it considers as the generic name of an insulated gate field 
effect transistor — it is the CMOS (complementary MOS) logical circuit which consists of PM1 and N- 
channel MOS FETNM1, and the static protection circuits ESDI and ESD2 which consist of the diodes 
D1 and D2 of a pair, D3 and D4 and protective resistance Rs1, or Rs2 are formed, respectively between 
that input terminal and external terminal XTAL and between that output terminal and external terminal 
EXTAL. Between the external terminals XTAL and EXTAL and the touch-down potential of a circuit, the 
comparatively big capacity CL1 and CL2 for stabilizing oscillation actuation of a crystal oscillator XO is 

combined, respectively. _ .......... * • • 

[0005] However, it became clear by the invention-in-this-application person etc. that the following 
troubles arise in the above-mentioned conventional oscillator circuit OSC as high integration and 
improvement in the speed of a microcomputer progressed. That is, the output terminal of the inverter 
INV1 used as the driver element of a crystal oscillator XO is combined with the external terminal EXTAL 
as mentioned above through the protective resistance Rs3 which constitutes the static protection 
circuit ESD 2, and the substantial drive capacity of an inverter INV1 declines by this. Moreover, in order 
to cope with this, drive capacity of an inverter INV1 must be made large beyond the need, but [ for this 
reason ] while the consumed electric current as an inverter INV1 becomes large, that necessary layout 
area increases. Moreover, a total of four exclusive eels used as the inverter INV2 for transmitting to the 
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internal circuitry of a microcomputer by making the output signal of an inverter INV1 into a clock signal 
phi 0 in addition to the inverter INV1 used as a driver element or the static protection circuits ESDI and 
ESD2 are needed in the conventional oscillator circuit OSC. 

[0006] Furthermore, although the wiring layer for an inverter INV1 needing the comparatively big drive 
capacity of only being able to drive the external, comparatively big capacity CL 2, and combining the 
output terminal and external terminal EXTAL also needs to have comparatively big line breadth in order 
to hold down resistance P channel MOSFETPM1 which constitutes an inverter INV1, and NM1 Since it 
is arranged at the distant place of P channel MOSFETPM7 which sees from the bonding pad PEXTAL 
corresponding to the external terminal EXTAL, and constitutes the static protection circuit ESD 2 at 
least, and N-channel MOS FETNM7 as shown in drawing 10 , The total wire length of an oscillator circuit 
including wiring between an inverter INV1 and the external terminal EXTAL will become long. This makes 
oscillation actuation of an oscillator circuit OSC unstable by a coupling noise, a power-source noise, etc. 
during wiring while increasing the necessary layout area of an oscillator circuit OSC further. 
[0007] The purpose of this invention reduces the necessary layout area of the oscillator circuit built in a 
microcomputer etc., and is to stabilize that actuation. 

[0008] The other purposes and the new description will become clear from description and the 

accompanying drawing of this specification along [ said ] this invention. 

[0009] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is briefly explained 
among invention indicated in this application. Namely, it sets to a microcomputer equipped with the 1st 
[ of the pair for building in an oscillator circuit and carrying out external / of the crystal oscillator ], and 
2nd external terminal etc. The input terminal of a drive circuit is combined with the external terminal of 
the above 1st, and the output terminal of the above-mentioned drive circuit is combined with the 
external terminal of the above 2nd. Make common connection of the source and the gate of the 1st 
MOSFET, and a drain is connected to the external terminal of the above 1st. Make common connection 
of the source and the gate of the 3rd MOSFET, and a drain is connected to the external terminal of the 
above 1st Make common connection of the gate of the 2nd MOSFET, and the gate of the 4th above 
MOSFET, and the above-mentioned drive circuit is constituted. The 2nd and 4th above MOSFET and 
the 1st and 2nd feedback resistance of the above arrange the field formed, respectively in the 
predetermined direction. The 2nd above MOSFET, the 1st semiconductor region where the 1st feedback 
resistance of the above includes the field formed, respectively, and the 4th above MOSFET and the 2nd 
semiconductor region Whefie the 2nd feedback resistance of the above includes the field formed, 
respectively are arranged to the symmetry to the above-mentioned predetermined direction. The field in 
which the 1st above MOSFET is formed, and the field in which the 3rd above MOSFET is formed are 
arranged to the symmetry to the above-mentioned predetermined direction. 
[0010] 

[Embodiment of the Invention] The partial block diagram of one example of the microcomputer MC with 
which this invention was applied is shown in drawing 1 . Based on this drawing, the outline of the 
configuration of the microcomputer MC of this example and actuation is explained first. In addition, the 
circuit element which constitutes each block of drawing 1 is formed on one semi-conductor substrate 
like single crystal silicon of the manufacturing technology of a well-known CMOS integrated circuit. 
Moreover, although Microcomputer MC contains much functional block which is not illustrated further, 
since there is no direct relation to this invention, the explanation about these functional block is omitted. 
[0011] In drawing 1 , the microcomputer MC of this example contains the oscillator circuit OSC for 
forming a clock signal phi 0, and the crystal oscillator XO (radiator) for setting up the oscillation 
frequency of this oscillator circuit OSC is equipped with the external terminals XTAL (1st external 
terminal) and EXTAL of the pair by which external is carried out (2nd external terminal). Although 
especially the crystal oscillator XO is not restricted, it consists of the so-called crystal oscillator of an 
AT cut parallel resonance form, and has the resonance frequency of a proper. Moreover, between the 
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external terminals XTAL and EXTAL and the touch-down potential of a circuit, external [ of the capacity 
CL1 and CL2 for stabilizing oscillation actuation of a crystal oscillator XO ] is carried out, respectively. 
Such capacity has the comparatively big electrostatic capacity of 10 thru/or 20pF (picofarad) extent. 
[0012] Although especially the clock signal phi 0 outputted from an oscillator circuit OSC is not 
restricted, the clock signal phi 1 which is supplied to a frequency divider FD 1 and outputted from a 
frequency divider FD 1 is supplied to a frequency divider FD 2. The clock signal phi 2 outputted from a 
frequency divider FD 2 is supplied to the latter-part circuit where Microcomputer MC is not illustrated 
as a clock of operation. Frequency dividers FD1 and FD2 consider the counter circuit of a 
predetermined bit as a basic configuration, respectively, carry out dividing of the clock signals phiO and 
phil to a half or 1/8, respectively, and form clock signals phil and phi2, respectively. 
[0013] The functional diagram of one example of the oscillator circuit OSC included in the 
microcomputer MC of drawing 1 is shown in drawing 2 , and the circuit diagram of the one example is 
shown in drawing 3 . Based on these drawings, the concrete configuration of the oscillator circuit OSC 
included in the microcomputer MC of this example, actuation, and its description are explained. In 
addition, in the following circuit diagrams, MOSFET by which an arrow head is given to the channel 
(backgate) section is a P channel mold (the 1st conductivity type), and is shown in distinction from 
MOSFET of N channel mold (the 2nd conductivity type) to which an arrow head is not given. 
[0014] In drawing 2 , although especially the oscillator circuit OSC is not restricted, the inverter INV1 
(1st CMOS logical circuit) which acts as a driver element of a crystal oscillator XO is included. As 
shown in drawing 3 , this inverter INV1 is the so-called output reversal type which consists of P channel 
MOSFETPM1 and N-channel MOS FETNM1 of CMOS logical circuit, and has comparatively big drive 
capacity by size of these MOSFETs being enlarged comparatively. The input terminal of an inverter INV1 
is combined with the external terminal XTAL through the static protection circuit ESD 1, and the output 
terminal is directly combined with the external terminal EXTAL. 

[0015] Here, the static protection circuit ESD 1 contains the diodes D1 and D2 formed, respectively 
between the predetermined protective resistance Rs1 prepared between the input terminal of an 
inverter INV1, and the external terminal XTAL, and the supply voltage of the external terminal XTAL and 
a circuit and touch-down potential. Among these, protective resistance Rs1 consists of a diffused 
resistor, for example, has the comparatively small resistance of 100-ohm (ohm) extent so that it may 
mention later. Moreover, as shown in drawing 3 , diodes D1 and D2 are constituted from common 
association of each gate and source being carried out by P channel MOSFETPM4 and N-channel MOS 
FETNM4 which are made into a diode gestalt, absorb static electricity of the high voltage impressed to 
the external terminal XTAL, and prevent P channel MOSFETPM1 and the gate destruction of NM1 which 
constitute an inverter INV1. In addition, although especially the supply voltage of a circuit is not 
restricted, let it be forward supply voltage like +5V. 

[0016] The output terminal EXTAL of an inverter INV1, i.e., an external terminal, is combined with the 
input terminal of an inverter INV2 (2nd CMOS logical circuit) through the further predetermined 
protective resistance Rs2. The output signal of this inverter INV2 is supplied to the latter-part circuit 
FD 1, i.e., a frequency divider, as a clock signal phi 0 as mentioned above. Predetermined feedback 
resistance Rf is prepared between the input terminal of an inverter INV1, and the input terminal of an 
inverter INV2. In addition, an inverter INV2 is constituted by P-channel MOSFETPM2 and N-channel 
MOS FETNM2 as shown in drawing 3 . Moreover, protective resistance Rs2 is an about 100-ohm 
comparatively small diffused resistor, and acts that the noise which prevents P channel MOSFETPM2 
and gate destruction of N-channel MOS FETNM2. and is inputted through the external terminal EXTAL 
should be absorbed so that it may mention later. Furthermore, feedback resistance Rf consists of P 
channel MOSFETPM3 and N-channel MOS FETNM3 of a pair which are regularly made into an ON state 
by parallel connection being carried out and receiving the supply voltage or touch-down potential of a 
circuit in the gate, and has the comparatively big resistance of 1-M omega (megohm) extent equivalent 
to the source drain resistance. Thereby, while the necessary layout area as feedback resistance Rf is 
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reducible, the coupling noise through related wiring etc. can be controlled. 

[0017] the minute piezo-electric signal by which an inverter INV1 is obtained from these things by the 
external terminal XTAL by resonance of a crystal oscillator XO — reversal and magnification — carrying 
out — the external terminal EXTAL — getting it blocked — acting as a driver element which returns to 
the electrode of another side of a crystal oscillator XO, feedback resistance Rf acts that the operating 
point of an inverter INV1 should be determined by returning the output signal of an inverter INV1 to the 
input terminal. In this example, the output terminal of an inverter INV1 is combined with the external 
terminal EXTAL which corresponds directly as mentioned above. For this reason, an inverter INV1 has P 
channel MOSFETPM1 and N-channel MOS FETNM1, acts as a static protection component, absorbs 
static electricity of the high voltage impressed to the external terminal EXTAL, and prevents P channel 
MOSFETPM2 which constitutes an inverter INV2, and gate destruction of N-channel MOS FETNM2. 
Moreover, although the big drive capacity that the comparatively big capacity CL 2 combined with the 
external terminal EXTAL may be driven is needed for an inverter INV1, only the part can make drive 
capacity small by combining the output terminal with the external terminal EXTAL directly through 
protective resistance. These results, the size of the inverter INV1 which the static protection circuit of 
the dedication established between the input terminal of an inverter INV1 and the external terminal 
EXTAL in the conventional oscillator circuit OSC becomes unnecessary, and serves as a driver element 
becomes small, and the necessary layout area of an oscillator circuit OSC is reduced. 
[0018] The plot plan of one example of the oscillator circuit OSC of drawing 3 is shown in drawing 4 . 
Based on this drawing, the concrete layout and its description of the oscillator circuit OSC of this 
example are explained. In addition, N-channel MOS FET which constitutes each circuit element of an 
oscillator circuit OSC uses as the source and a drain the N type diffusion layer directly formed on a P- 
type semiconductor substrate, and P channel MOSFET uses as the source and drain the P type 
diffusion layer formed in the N type well field on a PH:ype semiconductor substrate. In the following plot 
plans, an N type well field is expressed by the thin dotted line, and an aluminum wiring layer is expressed 
with a thin continuous line by the continuous line with a diffusion layer and a gate layer thick again, 
respectively. Moreover, the four directions of a semi-conductor substrate side are expressed with the 
following explanation with the physical relationship of a plot plan. 

[0019] In drawing 4 , the bonding pad PXTAL corresponding to the external terminal XTAL and the 
bonding pad PEXTAL corresponding to the external terminal EXTAL are formed on the P-type 
semiconductor substrate with which an oscillator circuit OSC is formed. Among these, the N type well 
field NWELL2 is formed in the right-hand side of a bonding pad PXTAL, in this N type well field, a 
bonding pad PXTAL is approached and the P type diffusion layer PD 4 used as the source of P channel 
MOSFETPM4 and the drain which constitute the static protection circuit ESD 1 is formed. Between the 
source of P channel MOSFETPM4, and a drain (i.e., the channel top), a predetermined insulator layer is 
inserted and gate layer FG4P used as the gate are formed of polish recon etc. The source and the gate 
of P channel MOSFETPM4 are combined with the supply voltage VCC of a circuit through the aluminum 
wiring layer AL8, and the drain is combined with a bonding pad PXTAL through the aluminum wiring layer 
AL4. 

[0020] on the other hand — the left-hand side of a bonding pad PXTAL — a bonding pad PXTAL — 
approaching — and the P type diffusion layer PD 4 — getting it blocked — the N type- diffusion-layer- ,- 
ND 4 used as the source of N-channel MOS FETNM4 and the drain which constitute the static 
protection circuit ESD 1 is formed in P channel MOSFETPM4 and a symmetrical location. On the 
channel of N-channel MOS FETNM4, the gate and becoming gate layer FG4N are formed of polish recon 
etc. The source and the gate of N-channel MOS FETNM4 are combined with the touch-down potential 
VSS of a circuit through the aluminum wiring layer AL7, and the drain is combined with a bonding pad 
PXTAL through the aluminum wiring layer AL3. Moreover, the left-hand side of the N type diffusion layer 
ND 4 used as the drain of N-channel MOS FETNM4 is further extended by upper left direction, 
constitutes a diffused resistor, and serves as the protective resistance Rs1 of the static protection 
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circuit ESD 1. 

[0021] Next, the N type well field NWELL1 is formed in the left-hand side of a bonding pad PEXTAL, in 
this N type well field, a bonding pad PEXTAL is approached and the P type diffusion layer PD 1 used as 
the source of P channel MOSFETPM1 and the drain which constitute an inverter INV1 is formed. On the 
channel of P channel MOSFETPM1, gate layer FG1P are formed of polish recon etc. The source of P 
channel MOSFETPM1 is combined with the supply voltage VCC of a circuit through the aluminum wiring 
layer AL5, and the drain is combined with a bonding pad PEXTAL through the aluminum wiring layer ALL 
[0022] on the other hand — the right-hand side of a bonding pad PEXTAL — a bonding pad PEXTAL — 
approaching — and the P type diffusion layer PD 1 — getting it blocked — the N type diffusion layer 
ND 1 used as the source of N-channel MOS FETNM1 and the drain which constitute an inverter INV1 is 
formed in P channel MOSFETPM1 and a symmetrical location. On the channel of N-channel MOS 
FETNM1, the gate and becoming gate layer FG1N are formed of polish recon etc. The source of N- 
channel MOS FETNM1 is combined with the touch-down potential VSS of a circuit through the 
aluminum wiring layer AL6, and the drain is combined with a bonding pad PEXTAL through the aluminum 
wiring layer AL2. Moreover, the right-hand side of the N type diffusion layer ND 1 used as the drain of 
N-channel MOS FETNM1 is further extended by upper right direction, constitutes a diffused resistor, 
and serves as the protective resistance Rs2 to an inverter INV2. 

[0023] This P type diffusion layer PD 1 is approached, and the P type diffusion layer PD 3 used as the 
source of P channel MOSFETPM3 and the drain which constitute feedback resistance Rf is formed 
above the P type diffusion layer PD 1 in the N type well field NWELL1. Moreover, above the N type 
diffusion layer ND 1, this N type diffusion layer ND 1 is approached, and the N type diffusion layer ND 3 
used as the source of N-channel MOS FETNM3 and the drain which similarly constitute feedback 
resistance Rf is formed in the above-mentioned P type diffusion layer PD 3 and a symmetrical location. 
On the channel of MOSFETPM3 and NM3, P gate layer FG3P and FG3Ns used as the gate of these 
MOSFETs are formed of polish recon etc. In addition, P channel MOSFETPM3 and N-channel MOS 
FETNM3 are formed so that the gate length may become [ the gate width ] comparatively small 
comparatively large again, and they have comparatively big resistance held by this like 1 M omega so 
that clearly from drawing 4 . 

[0024] It is combined with gate layer FG1N of gate layer FG1P and N-channel MOS FETNM1 of P 
channel MOSFETPM1 which constitutes an inverter INV1 through the aluminum wiring layer AL9, and 
the source of P channel MOSFETPM3 which constitutes feedback resistance Rf, and the drain of N- 
channel MOS FETNM3 are further combined with another side of said protective resistance Rs1. 
Moreover, it is combined with another side of said protective resistance Rs2 through the aluminum 
wiring layer AL10, and the drain of P channel MOSFETPM3 and the source of N-channel MOS FETNM3 
are combined with P channel MOSFETPM2 which constitutes an inverter INV2 further, and the gate 
layer FG2 of N-channel MOS FETNM2. Gate layer FG3P of P channel MOSFETPM3 are combined with 
the touch-down potential VSS of a circuit through the aluminum wiring layer which is not illustrated, and 
gate layer FG3N of N-channel MOS FETNM3 is combined with the supply voltage VCC of a circuit 
through other aluminum wiring layers which are not illustrated. Thereby, P channel MOSFETPM3 and N- 
channel MOS FETNM3 are regularly made into an ON state, and act as feedback resistance Rf with the 

resistance of the source drain resistance.- , .. .. 

[0025] next, P channel MOSFETPM2 which constitutes an inverter INV2 — the inside of the N type well 
field NWELL1 — the P type diffusion layer PD 3 — getting it blocked — let the P type diffusion layer 
PD 2 arranged by approaching P channel MOSFETPM3 be the source and drain, moreover, N-channel 
MOS FETNM2 which similarly constitutes an inverter INV2 — the N type diffusion layer ND 3 — getting 
it blocked — N-channel MOS FETNM3 — approaching — and the P type diffusion layer PD 2 — getting 
it blocked — let the N type diffusion layer ND 2 arranged in P channel MOSFETPM2 and a symmetrical 
location be the source and drain. The source of P channel MOSFETPM2 is combined with the supply 
voltage VCC of a circuit through the aluminum wiring layer AL1 1, and the source of N-channel MOS 
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FETNM2 is combined with the touch-down potential VSS of a circuit through the aluminum wiring layer 
AL12. Moreover, the drain of P channel MOSFETPM2 and N-channel MOS FETNM2 is combined with 
the latter-part circuit which is not illustrated through the aluminum wiring layer AL13, and the gate of 
these MOSFETs and the becoming gate layer FG2 are combined with the drain of P channel 
MOSFETPM3, the source of N-channel MOS FETNM3, etc. through the aluminum wiring layer ALIO as 
mentioned above. 

[0026] as mentioned above, in the oscillator circuit OSC of this example While P channel MOSFETPM1 
and N-channel MOS FETNM1 which constitute an inverter INV1 are arranged symmetrically [ approach 
the bonding pad PEXTAL corresponding to the external terminal EXTAL, and ] P channel MOSFETPM2 
and N-channel MOS FETNM2 which constitute P channel MOSFETPM3, N-channel MOS FETNM3, and 
the inverter INV2 which constitute feedback resistance Rf Corresponding P channel MOSFETPM1 and 
corresponding N-channel MOS FETNM1 are approached, respectively, and it is arranged symmetrically 
mutually, however, the output terminal of an inverter INV1 and the external terminal EXTAL — getting it 
blocked — while the wire length between bonding pads PEXTAL is shortened, ****ing and making the 
wiring resistance small, the total wire length in an oscillator circuit OSC is shortened, and the coupling 
noise and power-source noise during these wiring are controlled. These results, an inverter INV1. as a 
result the necessary layout area of an oscillator circuit OSC are reduced further, and the actuation as 
an oscillator circuit OSC is stabilized. 

[0027] As shown in the above this example, the following operation effectiveness is acquired by applying 
this invention to semiconductor devices, such as a microcomputer which contains an oscillator circuit 
Namely, it sets to a microcomputer equipped with the external terminal of a pair with which (1) oscillator 
circuit is built in and external [ of the crystal oscillator ] is carried out etc. Make the 1st CMOS logical 
circuit established in an oscillator circuit as a driver element of a crystal oscillator serve a double 
purpose as a static protection component to a corresponding external terminal, and the output terminal 
of the 1st CMOS logical circuit by combining with the external terminal which corresponds directly The 
protective resistance prepared between the output terminal of the 1st CMOS logical circuit and a 
corresponding external terminal is lost, and the effectiveness that drive capacity of the 1st CMOS 
logical circuit used as the part driver element can be made small is acquired. 

[0028] (2) The effectiveness that the wire length between the output terminal and a corresponding 
bonding pad can be shortened, wiring resistance can be made small, and drive capacity of the 1st CMOS 
logical circuit can be made still smaller by arranging symmetrically [ approach a corresponding bonding 
pad and ] P channels and N-channel MOS FET which constitute the 1st CMOS logical circuit in the 
above-mentioned (1) term is acquired. 

(3) In the above-mentioned (1) term and (2) terms P channels and N-channel MOS FET which 
constitute the 2nd CMOS logical circuit for transmitting the output signal of the feedback resistance 
and the 1st CMOS logical circuit which are prepared between the input terminal of the 1st CMOS logical 
circuit, and an output terminal to the internal circuitry of a microcomputer By approaching P channels 
and N-channel MOS FET which constitute the 1st CMOS logical circuit, respectively, and arranging 
symmetrically mutually The total wire length as an oscillator circuit is shortened, and the effectiveness 
that the coupling noise and power-source noise during these wiring can be controlled is acquired. 

(4) The -effectiveness that the necessary layout area of an oscillator circuit-can be reduced and the 
actuation can be stabilized according to the above-mentioned (1) term thru/or (3) terms is acquired. 
[0029] As mentioned above, although invention made by this invention person was concretely explained 
based on the example, it cannot be overemphasized that it can change variously in the range which this 
invention is not limited to the above-mentioned example, and does not deviate from that summary. For 
example, in drawing 1 , Microcomputer MC can be equipped with one piece or three frequency dividers 
or more, and the division ratio or topology of each frequency divider do not receive constraint by this 
example. Especially the crystal oscillator XO combined with the external terminals XTAL and EXTAL 
cannot make it a requirement to be an AT cut parallel resonance form, and radiators other than Xtal can 
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also be used for it. The concrete electrostatic-capacity value of capacity CL1 and CL2 established 
between the external terminals XTAL and EXTAL and the touch-down potential of a circuit can be set 
as arbitration. 

[0030] In drawing 2 , the configuration of the static protection circuit ESD 1 does not receive constraint 
by this example. Moreover, actuation of an oscillator circuit OSC is controllable by transposing an 
inverter INV1 to NOR gate NOG1 of 2 inputs according to an internal control signal OC so that it is 
illustrated by drawing 5 . In this case, what is necessary is just to arrange NOR gate NOG1 in the 
location which these MOSFETs approach the corresponding bonding pad PEXTAL at drawing 7 by P 
channels consisting of MOSFETPM5, PM6, and N-channel MOS FETNM5 and NM6 so that it may be 
illustrated, and becomes respectively symmetrical, as shown in drawing 6 . The CMOS logical circuit 
used as the driver element of a crystal oscillator XO can be further transposed to a NAND gate, and can 
be transposed to various kinds of CMOS logical circuits also about an inverter INV2. Protective 
resistance Rs1 and Rs2 can be replaced with a diffused resistor, for example, polish recon resistance 
etc. can be used for it. Furthermore, the polarity of the concrete circuitry, the layout, and supply voltage 
of an oscillator circuit OSC, an absolute value, etc. can take various operation gestalten. 
[0031] Although the above explanation explained the case where invention mainly made by this invention 
person was applied to the microcomputer which is a field of the invention used as the background, it is 
not limited to it and can apply to a microprocessor, a gate array integrated circuit, etc. This invention is 
widely applicable to a semiconductor device equipped with the external terminal for building in an 
oscillator circuit at least and carrying out external [ of the crystal oscillator ]. 
[0032] 

[Effect of the Invention] It will be as follows if the effectiveness acquired by the typical thing among 
invention indicated in this application is explained briefly. That is, the fall of the drive capacity of the 1st 
CMOS logical circuit prepared as a drive circuit can be suppressed. 
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♦ NOTICES* 

JP0 and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the partial block diagram showing one example of the microcomputer with which this 
invention was applied. 

[Drawing 2] It is the functional diagram showing the 1st example of the oscillator circuit included in the 
microcomputer of drawing 1 . 

[Drawing 3] It is the circuit diagram showing one example of the oscillator circuit of drawing 2 . 
[Drawing 4] It is the plot plan showing one example of the oscillator circuit of drawing 3 . 
[Drawing 5] It is the functional diagram showing the 2nd example of the oscillator circuit included in the 
microcomputer of drawing 1 . 

[Drawing 6] It is the circuit diagram showing one example of the oscillator circuit of drawing 5 . 
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[Drawing 7] It is the plot plan showing one example of the oscillator circuit of drawing 6 . 
[Drawing 8] It is the functional diagram showing an example of the oscillator circuit included in the 
microcomputer which the invention-in-this-application person etc. developed in advance of this 
invention. 

[Drawing 9] It is the circuit diagram showing an example of the oscillator circuit of drawing 8 . 
[Drawing 10] It is the plot plan showing an example of the oscillator circuit of drawing 9 . 
[Description of Notations] 

MC [ ... A crystal oscillator, CL1-CL2 / ... External capacity ] ... A microcomputer, OSC ... An oscillator 
circuit, FD1-FD2 ... A frequency divider, XO 

INV1-INV2 [ ... Resistance. ] ... An inverter, ESD1-ESD2 ... A static protection circuit, D1-D4 ... Diode, Rf, 
Rs1-Rs3 

PM1-7...P PMMOSFET, NM1-NM7 ... N-channel MOS FET. 

NWELL1 -NWELL5 ... an N type well field and PD1- PD7 and PD56 ... a P type diffusion layer and ND1- 
ND7 and ND56 ... an N type diffusion layer, FG1 P-FG7P, FG1 N-FG7N, and FG1-FG2 ... a gate layer, 
and AL1-AL23 ... an aluminum wiring layer. 
NOG1 ... NOR gate. 



[Translation done.] 



- 10- 



